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Table 3: Signal and background interaction rates at 1300 Km (Fermilab-HOMESTAKE) using different
WBLE beam energies and of axis angles. The rates integrated over the neutrino energy range of 0 - 120
GeV. Rates are given per 1020 POT per kT. For νµ → νe oscillations a value of sin2 2θ13 = 0.04 and Δm231 =

2.5×10−3 eV2 is used. No detector model is used.

Degrees off-axis νµ CC νµ CC osc νe CC beam νe QE beam NC-1π0 νµ → νe CC νµ → νe QE

WBLE 120 GeV at 1300 km with decay pipe 2m radius 380 m length

0◦ 44.3 26.0 0.427 0.030 1.624 0.566 0.105
0.5◦ 20.4 9.5 0.216 0.025 1.004 0.317 0.078
1.0◦ 7.66 4.11 0.114 0.019 0.525 0.092 0.034
2.5◦ 1.10 0.487 0.023 0.008 0.093 0.020 0.013

WBLE 60 GeV at 1300 km with decay pipe 2m radius 380 m length

0◦ 16.0 7.4 0.099 0.012 0.722 0.250 0.052
0.5◦ 8.39 3.07 0.072 0.011 0.490 0.149 0.040
1.0◦ 3.71 1.86 0.045 0.009 0.281 0.047 0.018
2.5◦ 0.61 0.265 0.012 0.004 0.053 0.011 0.008

WBLE 40 GeV at 1300 km with decay pipe 2m radius 380 m length

0◦ 7.72 3.02 0.042 0.007 0.403 0.134 0.031

WBLE 28 GeV at 1300 km with decay pipe 2m radius 180 m length

0◦ 2.41 0.896 0.012 0.003 0.170 0.048 0.014

The spectrum and the event rate for a wide band beam were calculated by using the same GNuMI
framework but the geometry of the target, horns, and the decay tunnel was changed. The full calculation
and the resulting spectra are described in [18]. The integrated event rates are shown in table 3. There are a
couple of comments of importance:

• To convert these numbers for 100 kTon of detector and 1 MW of operation for 5 yrs at a rate of
1.7×107sec/yr multiply by

100×5.2×1.7×5×
120
Ep

= 4420×
120
Ep

For example, the total νµ CC event rate in a 100 kTon detector after 5 years without oscillations using
Ep = 40 GeV protons is 96500 events integrated over all energies. It should be kept in mind, however,
that according to [12], the available beam power is less for lower energies (see Fig. 5). For example,
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